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C.BW.96BW0402 I Fommmommmee K 0.CM.ANT70C ~-DS-Q--W-AIVW-W---N
C.BW.96BW0502 B — A 0.CM_MVP5180 —=-D-K--W-Al-V-W---N
C.BW.96BW1104 B S E CRFO1-AE.CF.90CF40  —-——-K=-F-—l-=-W----
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" S I———W-——-
—L-—-K=—F=——— W=
R | = We———
S Fom IV——W-m -
----- [ /.
N S I———W-——-
—————K=—F=—l=——W--—-
_____ Koo e
S IT-—W-———
————VK=—-F=-L—=-W--—-
= —K==F-Ll==-W--—-
_____ Koo e
I R A
o
i O | S
i =y N E
—T-Dl———mm——- VooYooo
i S A
S W---K
----- [ R
N N 7 G
—————K==F-L--V-W--—-
Y 7 G
i N |
—————K=—F==l==—W--—-
_____ KeeFommmmmmmoe
_____ KeeFommmmoo
_____ Kemm oo
i O | P
___________________ E
S FomoVom—W-——
———g-——-F—=1-V-W---s

R-P=11--F--ICV-W---K
———G-——-F--L-V-W-1-S
———G=———F—-L-V-W---S



TLNAWVKVVEEKASFPEVIP

QUERY

CONSENSUS_A
A.KE.Q23-CXC-CG
A.SE.SE6594
.SE.SE7253
-SE.SE7535
.SE.SE8131
.SE.SE8538
.SE.SE8891
-UG.92UG037
-UG.U455

ONSENSUS_B
.AU.AF128998
.—.NL43E9
-AU.MBC18
-AU.MBC200
-AU.MBC925
-AU.MBCC54
-AU.MBCC98
-AU.MBCD36
-.CN.RL42
.DE.D31
.DE.HAN
-ES.89SP061
-FR.HXB2
.GA.OYI
.GB.CAM1
.GB.MANC
.JP.JH31
-NL.3202A21
-TW.LM49
.US.85WCIPR54
-US.AD8
-US.BC
.US.DH123
.US.JRCSF
-US.JRFL
-US_MNCG
-US.NC7
-US.NY5CG
.US.P896
-US.RF
-US.SF2
-US.wcoo1
.US.WEAU160
.US.WR27
.Us.yu2

OO OOOIOOOmOmIOW®@O >r>>r>>>>

ONSENSUS_C
BR.92BR025
BW.96BW01B22

BW.96BW0502

Cl
C
@
@
@
C

BW

_BW.96BW0402

.96BW1104

TLNAWKVVEEKASFPEVI P

C.BW.96BW1210
C.BW.96BW15B03
C.BW.96BW1626
C.BW.96BW17A09
C.ET.ETH2220
C.IN.93IN904
C.IN.93IN905
C.IN.93IN999
C.IN.94IN11246
C.IN.95IN21068

CONSENSUS_D
D.CD.84ZR085
D.CD.ELI
D.CD.NDK
D.CD.Z276
D.UG.94UG1141

CONSENSUS_F
F.BR.BZ162
F.CD.VI174
F.RW.VI69

CONSENSUS_F1
F1.BE.VI850
F1.BR.93BR020.1
F1.FI.FIN9363

CRFO1-AE.TH.93TH25
CRFO1-AE.TH.CM240
CRFO1-AE.TH.THO22
CRFO1-AE.TH.THO047
CRF02_AG.FR.DJ263
CRF02_AG.FR.DJ264
CRFO2_AG.NG. IBNG
CRFO3_AB.RU.KAL15
CRFO4_cpx.CY.94CYO
CRF04_cpx.GR.97PVC
CRF04_cpx.GR.97PWM
AC.ET.E3099G
AC.IN.21301
AC.RW.92RWO09
AC.SE.SE9488
AC.ZM.ZAM174-21
AC.ZM.ZAM184
AC.ZM.ZAM716-17
ACD.SE.SE8603
AD.SE.SE6954
AD.SE.SE7108
ADHU.NO.NOGIL3
ADU.CD.MAL
AG.NG.G3
AG.SE.SE7812
AGHU.GA.VI1354
AGJ.AU.BFP90

F1.FR.MP411 AGJ.ML.95ML8
AGU.CD.Z321

CONSENSUS_F2 BF.BR.93BR029.4

F2.CM.MP255 DF.CD.VI1961

F2.CM_MP257 U.CD.VI1126

CONSENSUS_ G~ ———m—m—mmmo e FS-———- CONSENSUS_CPZ

G.BE.DRCBL ——mmmmmmmm o FS-—-—- CPZ.CD.CPZANT

G.FI.HH8793 ~ ——mmmmmm FS-———- CPZ.GA.CPZGAB

G.NG.92NG083 ~ —m—mmm—mmmme FS-—-—- CPZ.US.CPZUS

G.SE.SE6165 ~  ———m—m—mmmoee FS-———-

CONSENSUS_H ~  ——mmmmmmmm o FS-—-—-

H.BE.VI99T ——mmmmmm FS-—-—-

H.BE.VI9O7  ——mmmmmo FS-—-—-

H.CF.90CF056 ~ —————————m——e FS-—-—-

CONSENSUS_J ~ ————mo—- l-———FS-———-

J.SE.SE9173 ———mmm—- l-———FS————-

J.SE.SE9280 ———m—-—- l-———FS-———-

CONSENSUS_K ~ ————moe l-———FS-———-

K.BE.VI325 ~ ————mo- l-———FS-———-

K.CD.EQTB11C ~ ———————- l-———FS————-

K.CM_MP535  ————mmo l-———FS-———-

N.CM.YBF30 ~  ————mo—e l-———FS-———-

CONSENSUS_ O ~ ——————— y N—— FN-—1--

0.CM.ANT70C ~ —————— Y — FN-—1--

0.CM.MVP5180 ——-—-c y N FN-—1--

CRFO1-AE.CF.90CF40  ———————————c GFN--—--
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VGGHQAAMQMLKETINEEAA

QUERY

CONSENSUS_A

A.

KE .Q23-CXC-CG

A.SE.SE6594

OO OOOIOOOImIOW®@O >r>>r>>>>

Cl
C
@
@
@
C

.SE.SE7253
-SE.SE7535
.SE.SE8131
.SE.SE8538
.SE.SE8891
-UG.92UG037
-UG.U455

ONSENSUS_B
.AU.AF128998
.—.NL43E9
-AU.MBC18
-AU.MBC200
-AU.MBC925
-AU.MBCC54
-AU.MBCC98
-AU.MBCD36
-.CN.RL42
.DE.D31
.DE.HAN
-ES.89SP061
-FR.HXB2
.GA.OYI
.GB.CAM1
.GB.MANC
.JP.JH31
-NL.3202A21
-TW.LM49
.US.85WCIPR54
-US.AD8
-US.BC
.US.DH123
.US.JRCSF
-US.JRFL
-US_MNCG
-US.NC7
-US.NY5CG
.US.P896
-US.RF
-US.SF2
-US.wcoo1
.US.WEAU160
.US.WR27
.Us.yu2

ONSENSUS_C

BR.92BR025
BW.96BW01B22
BW.96BW0402
BW.96BW0502
BW.96BW1104

VGGHQAAMOMLKET! NEEAA

lvlviviviviviviviviw)

C.BW.96BW1210
C.BW.96BW15B03
C.BW.96BW1626
C.BW.96BW17A09
C.ET.ETH2220
C.IN.93IN904
C.IN.93IN905
C.IN.93IN999
C.IN.94IN11246
C.IN.95IN21068

CONSENSUS_D
D.CD.84ZR085
D.CD.ELI
D.CD.NDK
D.CD.Z276
D.UG.94UG1141

CONSENSUS_F
F.BR.BZ162
F.CD.VI174
F.RW.VI69

CONSENSUS_F1
F1.BE.VI850
F1.BR.93BR020.1
F1.FI.FIN9363
F1.FR.MP411

CONSENSUS_F2
F2.CM.MP255
F2.CM.MP257

CONSENSUS_G
G.BE.DRCBL
G.F1.HH8793
G.NG.92NG083
G.SE.SE6165

CONSENSUS_H
H.BE.VI991
H.BE.VI1997
H.CF.90CF056

CONSENSUS_J
J.SE.SE9173
J.SE.SE9280

CONSENSUS_K
K.BE.VI325
K.CD.EQTB11C
K.CM.MP535
N.CM.YBF30

CONSENSUS_0O
O.CM.ANT70C
0.CM.MVP5180
CRFO1-AE.CF.90CF40
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____________ [
____________ Do
____________ Do
____________ Do
____________ [
____________ [ P
____________ [
____________ Do
____________ [
e D-——
____________ Do
____________ Do
____________ [
____________ [
____________ Do
____________ Dem————
____________ [
____________ [
____________ Do
____________ [ P
____________ [
____________ [ P
____________ De—m———
————————— D-—-X-—-
N D-——
____________ Do
[ Y 5
____________ Deceee o
____________ [
____________ Do
____________ Do
____________ Dem————
[ [ .
S D-——mm——
S D-———m——
____________ o [ ——
____________ [
____________ Do
[ D-=-D——-
_____________ Vemeeem
1-———G-L-V-—-V——mm=?
I-———G-L-V——-V-m—V
l-———G-L-V-——V-mo o
_________ [ M
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CRFO1-AE.TH.93TH25
CRFO1-AE.TH.CM240
CRFO1-AE.TH.THO22
CRFO1-AE.TH.THO047
CRF02_AG.FR.DJ263
CRF02_AG.FR.DJ264
CRFO2_AG.NG. IBNG
CRFO3_AB.RU.KAL15
CRFO4_cpx.CY.94CYO
CRF04_cpx.GR.97PVC
CRF04_cpx.GR.97PWM
AC.ET.E3099G
AC.IN.21301
AC.RW.92RWO09
AC.SE.SE9488
AC.ZM.ZAM174-21
AC.ZM.ZAM184
AC.ZM.ZAM716-17
ACD.SE.SE8603
AD.SE.SE6954
AD.SE.SE7108
ADHU.NO.NOGIL3
ADU.CD.MAL
AG.NG.G3
AG.SE.SE7812
AGHU.GA.VI1354
AGJ.AU.BFP90
AGJ.ML.95ML8
AGU.CD.Z321
BF.BR.93BR029.4
DF.CD.VI961
U.CD.VI1126

CONSENSUS_CPZ
CPZ.CD.CPZANT
CPZ.GA.CPZGAB
CPZ.US.CPZUS

__________________ =3
__________________ p-
____________ 5
____________ De———m——
____________ Do——————
____________ Do—————
____________ Do
———————————— D------S
____________ Do——————
____________ 5
____________ Do
____________ 5
____________ De——————
____________ Do————
____________ Do——————
____________ Do
_________ [
____________ Do——————
____________ Do——
____________ De—— e
____________ DS—————
____________ [
____________ Do—————
____________ Do——
____________ 5
____________ 5
____________ De——————
————— G-—-V-—-V-mm——
--D--G---V---V-ueeo
————— G-—-V-—-V-moe—
I--——-G---V-——A-—————



Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer 0: FNLPPVVAKEIVASCDKCQL Integrase(26-45)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26 A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109

Possible Epitopes based on anchor residues

(11-20) IVASCDKCQL ~ A*0205
(5-12) PVVAKEIV  A*0206
(5-12)  PVVAKEIV A*0214
(11-20) IVASCDKCQL A*0214
(12-20) VASCDKCQL  B*3801
(13-20) ASCDKCQL  B*3801
(11-20) IVASCDKCQL B*3801
(3-11) LPPVVAKEI  B*5101
(4-11)  PPVVAKEI B*5101
(3-11) LPPVVAKEI  B*5102
(4-12) PPVVAKEIV  B*5102
(4-11)  PPVVAKEI B*5102
(3-12)  LPPVVAKEIV B*5102
(3-11) LPPVVAKEI  B*5103
(4-12) PPVVAKEIV  B*5103
(4-11)  PPVVAKEI B*5103
(3-12)  LPPVVAKEIV B*5103

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[L]IXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
A*0204  X[L]IXXXXX[L]
A*0204  X[L]IXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX[L]
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A*0205
A*0205
A*0206
A*0206
A*0206
A*0207
A*0207
A*0207
A*0214
A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[VLIMQ]XXXXX][L]
X[VLIMQIXXXXXXX[L]
X[VIXXXXXX[V]
X[VIXXXXX[V]
X[VIXXXXXXX[V]
X[L][DIXXXXX[L]
X[L][DIXXXX[L]
X[L][DIXXXXXX[L]
X[VOQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APG]XXXXXX[FI]
X[APG]XXXXX[FI]
X[APGIXXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APG]XXXXXX[VIF]
X[APG]XXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer1: PQVPLRPMTYKAAVDLSHFL Nef(72-91)

PossibleHLA
A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26 A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608
B38 B*3801,B*3802
B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109
Possible Epitopes based on anchor residues

(7-14) PMTYKAAV A*0201
(7-16) PMTYKAAVDL A*0201

(13-20) AVDLSHFL A*0205
(7-16) PMTYKAAVDL A*0205
(13-20) AVDLSHFL A*0214

(8-16) MTYKAAVDL  B*3801
(11-19) KAAVDLSHF  B*3801
(12-20) AAVDLSHFL  B*3801
(9-16) TYKAAVDL B*3801
(12-19) AAVDLSHF B*3801
(13-20) AVDLSHFL B*3801
(7-16) PMTYKAAVDL B*3801
(10-19) YKAAVDLSHF  B*3801
(11-20) KAAVDLSHFL  B*3801
(11-19) KAAVDLSHF  B*5101
(12-19) AAVDLSHF B*5101
(6-14) RPMTYKAAV  B*5102
(6-14) RPMTYKAAV  B*5103
(11-19) KAAVDLSHF  B*5103
(12-19) AAVDLSHF B*5103

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[L]IXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
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A*0204
A*0204
A*0205
A*0205
A*0205
A*0206
A*0206
A*0206
A*0207
A*0207
A*0207
A*0214
A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[LIXXXXX[L]
X[LIXXXXXXX[L]
X[VLIMQIXXXXXX][L]
X[VLIMQIXXXXX[L]
X[VLIMQIXXXXXXX[L]
X[VIXXXXXX[V]
X[VIXXXXX[V]
X[VIXXXXXXX[V]
X[LJIDIXXXXX[L]
X[LJ[DIXXXX[L]
X[L][DIXXXXXX[L]
X[VQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APGIXXXXXX[FI]
X[APGIXXXXX[FI]
X[APG]XXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APGIXXXXXX[VIF]
X[APG]XXXXX[VIF]
X[APG]XXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer 2. ANRETKLGKAGYVTNRGRQK RT(446-465)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26 A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109

Possible Epitopes based on anchor residues

(6-13) KLGKAGYV A*0201
(6-13) KLGKAGYV A*0202
(6-13) KLGKAGYV A*0214

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[L]IXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
A*0204  X[L]IXXXXX[L]
A*0204  X[L]IXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXX[L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
A*0207  X[LJ[DIXXXXX[L]
A*0207  X[L][DIXXXX[L]
A*0207  X[L][DIXXXXXX][L]
A*0214  X[VQLIXXXXXX[LV]
A*0214  X[VQLIXXXXX[LV]
A*0214  X[VQLIXXXXXXX[LV]
B*3801  XXXXXXXX[FL]
B*3801  XXXXXXX[FL]

B*3801  XXXXXXXXX[FL]
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B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[APGIXXXXXX[FI]
X[APGIXXXXX[FI]
X[APGIXXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APGIXXXXXX[VIF]
X[APGIXXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer 3: ELVNQIIEQLIKKEKVYLAW RT(516-535)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26 A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109

Possible Epitopes based on anchor residues

(9-16) QLIKKEKV A*0201
(1-10) ELVNQIIEQL A*0201
(9-18) QLIKKEKVYL A*0201
(9-16) QLIKKEKV A*0202
(1-10) ELVNQIIEQL  A*0202
(9-18) QLIKKEKVYL A*0202
(1-10) ELVNQIIEQL A*0204
(9-18) QLIKKEKVYL A*0204
(2-10)  LVNQIIEQL A*0205
(10-18) LIKKEKVYL A*0205
(1-10) ELVNOQIIEQL  A*0205
(9-18) QLIKKEKVYL A*0205
(2-10)  LVNQIIEQL A*0214
(8-16) EQLIKKEKYV A*0214
(9-16) QLIKKEKV A*0214
(1-10) ELVNOQIIEQL  A*0214
(9-18) QLIKKEKVYL A*0214
(2-10)  LVNQIIEQL B*3801
(10-18) LIKKEKVYL B*3801
(3-10)  VNQIIEQL B*3801
(11-18) IKKEKVYL B*3801
(1-10) ELVNQIIEQL B*3801
(9-18)  QLIKKEKVYL B*3801
Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
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A*0202
A*0202
A*0204
A*0204
A*0204
A*0205
A*0205
A*0205
A*0206
A*0206
A*0206
A*0207
A*0207
A*0207
A*0214
A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[LIXXXXX[LV]
X[LIXXXXXXX[LV]
X[LIXXXXXX[L]
X[LIXXXXX[L]
X[LIXXXXXXX[L]
X[VLIMQIXXXXXX]L]
X[VLIMQIXXXXX][L]
X[VLIMQIXXXXXXX[L]
X[VIXXXXXX[V]
X[VIXXXXX[V]
X[VIXXXXXXX[V]
X[L][DIXXXXX[L]
X[L][DIXXXX[L]
X[LJ[DIXXXXXX[L]
X[VQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APG]XXXXXX[FI]
X[APG]XXXXX[FI]
X[APGIXXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APGIXXXXXX[VIF]
X[APGIXXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer4: VPVWKEATTTLFCASDAKAY gpl160(42—-61)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26 A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109

Possible Epitopes based on anchor residues

(2-11) PVWKEATTTL A*0205
(2-11) PVWKEATTTL A*0214
(3-11) VWKEATTTL  B*3801
(4-12) WKEATTTLF B*3801
(4-11) WKEATTTL B*3801
(5-12) KEATTTLF B*3801
(2-11) PVWKEATTTL B*3801
(3-12) VWKEATTTLF B*3801

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[L]IXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
A*0204  X[L]IXXXXX[L]
A*0204  X[L]IXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXX[L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
A*0207  X[LJ[DIXXXXX[L]
A*0207  X[L][DIXXXX[L]
A*0207  X[L][DIXXXXXX][L]
A*0214  X[VOQLIXXXXXX[LV]
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A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APGIXXXXXX[FI]
X[APGIXXXXX[FI]
X[APGIXXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APGIXXXXXX[VIF]
X[APGIXXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer5: GSEELRSLYNTVATLYCVHQ pl17(71-90)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26 A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109

Possible Epitopes based on anchor residues

(4-12)  ELRSLYNTV  A*0201
(7-15)  SLYNTVATL  A*0201
(4-12)  ELRSLYNTV  A*0202
(7-15)  SLYNTVATL  A*0202
(7-15)  SLYNTVATL  A*0204
(7-15)  SLYNTVATL  A*0205
(11-18) TVATLYCV  A*0206
(4-12) ELRSLYNTV  A*0214
(7-15)  SLYNTVATL  A*0214
(11-18) TVATLYCV  A*0214
(7-15)  SLYNTVATL  B*3801
(1-8)  GSEELRSL B*3801
(8-15) LYNTVATL  B*3801
(6-15) RSLYNTVATL B*3801

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[L]IXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
A*0204  X[L]IXXXXX[L]
A*0204  X[LIXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXX[L]
A*0206  X[VIXXXXXX[V]
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A*0206
A*0206
A*0207
A*0207
A*0207
A*0214
A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[VIXXXXX[V]
X[VIXXXXXXX[V]
X[L][DIXXXXX[L]
X[LJ[DIXXXX[L]
X[LJ[DIXXXXXX[L]
X[VQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APGIXXXXXX[FI]
X[APGIXXXXX[FI]
X[APG]XXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APGIXXXXXX[VIF]
X[APGIXXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer 6: TLNAWVKVVEEKASFPEVIP p24(19-38)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02
A26  A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109

Possible Epitopes based on anchor residues

(1-9)  TLNAWVKVV  A*0201
(1-8)  TLNAWVKV  A*0201
(1-9)  TLNAWVKVV  A*0202
(1-8)  TLNAWVKV  A*0202
(1-9)  TLNAWVKVV  A*0214
(1-8)  TLNAWVKV  A*0214
(7-15) KVVEEKASF  B*3801
(8-15)  VVEEKASF B*3801
(6-15)  VKVVEEKASF B*3801

(12-19) KASFPEVI B*5101
(12-19) KASFPEVI B*5102
(12-19) KASFPEVI B*5103

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[LIXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
A*0204  X[L]IXXXXX[L]
A*0204  X[L]IXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXX[L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
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A*0207
A*0207
A*0207
A*0214
A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[L][DIXXXXX[L]
X[L][DIXXXX[L]
X[L][DIXXXXXX[L]
X[VQLIXXXXXX[LV]
X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APG]XXXXXX[FI]
X[APGIXXXXX[FI]
X[APGIXXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APG]XXXXXX[VIF]
X[APGIXXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Study Subject ID:02RCH04

Study Subject Clone:

Study Subject HLA:A2,A26,B38,B51,Cw12,Cw16

Sequence: Known reactive 20Mer 7. VGGHQAAMQMLKETINEEAA p24(59-78)

Possible HLA

A2  A2.1,A*0201,A*0202,A*0203,A*0204,A*0205,A*0206,A*0207,A*0208,A*0209,A*0210,A*0211,A*0212,A*0213,A*0214,A*0216,A*0217,A*0218,A*0220,A*02

A26  A*2601,A*2602,A*2603,A*2604,A*2605,A*2606,A*2607,A*2608

B38 B*3801,B*3802

B51 B*5101,B*5102,B*5103,B*5104,B*5105,B*5107,B*5108,B*5109
Possible Epitopes based on anchor residues

(4-11) HQAAMQML A*0205

(4-11) HQAAMQML A*0214

(3-11) GHQAAMQML B*3801

(4-11) HQAAMQML B*3801

(2-11) GGHQAAMQML B*3801

(6-15) AAMQMLKETI B*5101

(6-15) AAMQMLKETI B*5102

(6-15) AAMQMLKETI B*5103

Anchor Residues Searched

A*0201  X[LM]XXXXXX[VL]
A*0201  X[LM]XXXXX[VL]
A*0201  X[LM]XXXXXXX[VL]
A*0202  X[LIXXXXXX[LV]
A*0202  X[L]IXXXXX[LV]
A*0202  X[L]IXXXXXXX[LV]
A*0204  X[L]IXXXXXX[L]
A*0204  X[L]IXXXXX[L]
A*0204  X[L]IXXXXXXX[L]
A*0205  X[VLIMQIXXXXXX[L]
A*0205  X[VLIMQIXXXXX[L]
A*0205  X[VLIMQIXXXXXXX[L]
A*0206  X[VIXXXXXX[V]
A*0206  X[VIXXXXX[V]
A*0206  X[VIXXXXXXX[V]
A*0207  X[LJ[DIXXXXX[L]
A*0207  X[L][DIXXXX[L]
A*0207  X[L][D]IXXXXXX][L]
A*0214  X[VOLIXXXXXX[LV]
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A*0214
A*0214
B*3801
B*3801
B*3801
B*5101
B*5101
B*5101
B*5102
B*5102
B*5102
B*5103
B*5103
B*5103

X[VQLIXXXXX[LV]
X[VQLIXXXXXXX[LV]
XXXXXXXX[FL]
XXXXXXX[FL]
XXXXXXXXX[FL]
X[APGIXXXXXX[FI]
X[APGIXXXXX[FI]
X[APGIXXXXXXX[FI]
X[PAGIXXXXXX[IV]
X[PAGIXXXXX[IV]
X[PAGIXXXXXXX[IV]
X[APGIXXXXXX[VIF]
X[APGIXXXXX[VIF]
X[APGIXXXXXXX[VIF]
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Thistable lists epitopes that are experimentally observed to be presented by a HLA type carried by the patient, but the defned epitope has substitutions
relative to the peptides from your reference strains and so might be missed by your reagents: in HXB2 for Gag, Pol; MN for Env; BRU for Nef, relative

to most B clade Sequencesin the database:

Protein Epitopein Database Epitopein Ref. strain Epitopein Consensus B HLA Notes
pl7(77-85) SLFNTVATL SLYNTVATL SLYNTVATL A*0201
p24(164-172) YVDRFFKTL YVDRFYKTL YVDRFYKTL A26 or B70
RT(179-187) VIYQYMMDL VIYQYMDDL VIYQYMDDL A2
RT(179-187) VIYQYMMDL VIYQYMDDL VIYQYMDDL A2, A*0202
RT(308-317) EILKEPVGHV EILKEPVHGV EILKEPVHGV A*0201
gp160(52-61) LFCASCAKAY LFCASDAKAY LFCASDAKAY B38
gp160(78-86) DPNPQEVVL DPNPQEVEL DPNPQEVVL B35, B51
gpl60(121-129) KLTPLCVSL KLTPLCVTL KLTPLCVTL A2
gp160(192-200) KLTSCNTSV RLISCNTSV RLISCNTSV A2
gp160(192-200) TLTSCNTSV RLISCNTSV RLISCNTSV A2
gp160(192-200) TLTSCNTSV RLISCNTSV RLISCNTSV A21
gp160(311-320) RGPGRAFVTI IGPGRAFYTT IGPGRAFYTT A*0201
gpl160(311-320) RGPGRAFVTI IGPGRAFYTT IGPGRAFYTT A2
gpl160(311-320) MGPKRAFYAT IGPGRAFYTT IGPGRAFYTT A2
gp160(369-375) PEIVTHS PEIVMHS PEIVMHS A2
gpl60(377-387) NSGGEFFYSNS NCGGEFFYCNT  NCGGEFFYCNT A2
gp160(416-424) LPCRIKQII LQCKIKQII LPCRIKQII B*5101
gp160(557-565) RAIEAQQHL RAIEAQQHM RAIEAQQHL B*5101
gp160(557-565) RAIEAQQHL RAIEAQQHM RAIEAQQHL B51
gp160(700-708) AVLSVVNRV AVLSIVNRV AVLSIVNRV A2
gpl60(747-755) RLVNGSLAL RLVHGFLAI RLVDGFLAL A2
gpl60(770-778) RLRDLLLIV HHRDLLLIA RLRDLLLIV A*0201
gp160(813-822) SLLNATDIAV SLLNATAIAV SLLNATAIAV A*0201
gpl160(813-822) SLLNATDIAV SLLNATAIAV SLLNATAIAV A2
gpl160(813-822) SLLNATDIAV SLLNATAIAV SLLNATAIAV A2.1
gpl160(814-822) LLNATDIAV LLNATAIAV LLNATAIAV A2
gp160(835-843) RAYRAILHI RAGRAILHI RACRAILHI B*5101
Nef(136-145) PLTFGWCFKL PLTFGWCYKL PLTFGWCFKL A2
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Table 1: p17

HXB2 Location Author Location Sequence Immunogen Species(HLA) References

pl7(77-85) pl7(77-85 Clade A) SLFNTVATL HIV-1 infection human(A*0201) [Dorrell (1999)]
e Epitope SL9: CTL responses in three individuals with non-clade B infections were studied, 2 with subtype A infections, 1 with
subtype C — their infections all originated in East Africa

e This epitope is most commonly SLYNTVATL in B subtype, and CTL from the C subtype infection did not recognize B clade gag or
the 3Y form of the epitope, but do recognize the predominant A and C clade form, SLFNTVATL

Table 2: p24
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
p24(164-172) p24(298-306 Clade A) YVDRFFKTL HIV-1 infection human(A26 or B70)  [Dorrell (1999)]

e CTL responses in three individuals with non-clade B infections were studied, 2 with subtype A infections, 1 with subtype C — their
infections all originated in East Africa

e This CTL epitope is conserved in A and C subtype, and B clade sequences tend to have a change from F to Y, YVDRFYKTL - both
variants showed strong CTL reactivity

e CTL reacted with targets presenting either in the context A26 or B70 — the epitope has the HLA-26 motif of Val at position 2 and
Leu at the carboxy terminus, and the B70 anchor residue motif is unknown
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Table 3: RT

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

RT(179-187)

RT() VIYQYMMDL HIV-1 exposure human(A2) [Rowland-Jones (1998a)]

A CTL response was found in exposed but uninfected prostitutes from Nairobi using previously-de£ned B clade epitopes that tended
to be conserved in A and D clades — such cross-reactivity could protect against both A and D and confer protection in Nairobi where
both subtypes are circulating

The A and D consensus sequences are both VIYQYMMDL

RT(179-187)

Pol() VIYQYMMDL HIV-1 exposure human(A2, A*0202) [Rowland-Jones (1998b)]

HIV-specifc CTL were found in exposed seronegative prostitutes from Nairobi — these CTL may confer protection

Seroprevalence in this cohort is 90-95% and their HIV-1 exposure is among the highest in the world

Most isolated HIV strains are clade A in Nairobi, although clades C and D are also found — B clade epitopes are often cross-reactive,
however stronger responses are frequently observed using A or D clade versions of epitopes

This epitope is conserved among A, B and D clade viruses

RT(308-317)

RT() EILKEPVGHV HIV-1 infection human(A*0201) [van der Burg (1997),
Menendez-Arias (1998)]

Recognized by CTL from a long-term survivor, SPIETVPVKL was also recognized

Recognized by CTL from a progressor, EELRQHLLRW and TWETWWTEYW were also recognized
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Table 4: gp160

HXB2 Location Author Location Sequence Immunogen Species(HLA) References

gp160(52-61) gp120(53-62 LAI) LFCASCAKAY HIV-1 infection human(B38) [Shankar (1996)]
e Uncertain whether optimal, binds A24 as well

gp160(78-86) gpl120(77-85 SF2) DPNPQEVVL HIV-1 infection human(B35, B51) [Shiga (1996)]
e Binds HLA-B*3501 and B*5101 - binds and kills gp120-vaccinia virus infected cells carrying B35 or B51

gpl60(121-129) gpl120(121-129) KLTPLCVSL in vitro stimulation  human(A2) [Zarling (1999)]

e This study compares the ability of macrophages and dendritic cells to stimulate primary responses in CD8+ lymphocytes isolated from
HLA-appropriate HIV-uninfected donors using peptide-pulsed APC — the dendritic cells performed better as APC for the stimulation
of primary responses

e Strong CTL responses were elicited by the epitopes DRFYKTLRA and GEI'YKRW!II when presented by either immature or mature
dendritic cells — macrophages were not able to prime a CTL response against DRFYKTLRA

e A weak response to KLTPLCVSL was stimulated using macrophages as the APC

e No detectable response was observed for the following previously-de£ned HIV epitopes: KIRLRPGGK, ILKEPVHGV, IRLRPGGK,

GPKVKQWPL
gp160(192-200) gp120(192-199 HXB2R) KLTSCNTSV HIV-1 infection human(A2) [Brander (1995)]
e Epitope predicted on HLA binding motif, and studied in the context of inclusion in a synthetic vaccine
gp160(192-200) gp120(197-205) TLTSCNTSV no CTL shown human(Az2) [Garboczi (1992)]
e Crystallization of HLA-A2 molecules complexed with antigenic peptides — refers to Dadaglio et al 1991
gpl160(192-200) gp120(199-207) TLTSCNTSV peptide immuniza-  human(A2.1) [Brander (1996)]
tion and HIV-1
infection

e This epitope was recognized by PBMC from 6/14 HIVV+ asymptomatic patients
This epitope was used along with pol CTL epitope ALQDSGLEYV and a tetanus toxin T helper epitope for a synthetic vaccine
e This vaccine failed to induce a CTL response, although a helper response was evident

gpl60(311-320) gp160(318-327 11IB) RGPGRAFVTI CTL line from HIV- human(A*0201) [Alexander-Miller (1996)]
donor

e This immunogenic peptide does not have the known binding motif for A2.1
e The same optimal peptide for this human HLA-A2.1 epitope was observed for a murine H-2 D¢ epitope
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HXB2 Location Author Location Sequence Immunogen Species(HLA) References

gpl60(311-320) gpl60(318-327 I1IB) RGPGRAFVTI vaccinia 111B gp160 human(A2) [Achour (1996)]

e Individual was immunized with rec vaccinia gp160 111B and boosted with purifed gp160

Lysis only occurs with 111B P18 peptide pulsed onto autologous targets; MN, RF, SIMI P18 peptides fail to stimulate CTL

e Restimulating immune cells from gp160 I1IB vaccinees with MN, RF, or SIMI P18 did not enhance the MN, RF, or SIMI specifc
CTL response

gp160(311-320) gpl160(318-327 SIMI) MGPKRAFYAT vaccinia SIMI human(A2) [Achour (1996)]
gpl160

o Individual was immunized with rec vaccinia gp160 SIMI and boosted with purifed recombinant gp160 SIMI
e P18 MN and RF peptides were able to stimulate the HIV-specifc CTL that arose in response to the SIMI vaccination, thus the P18
MN peptide (IGPGRAFYTT) and the P18 RF peptide (KGPGRVIYAT) could cross-react
e The P18 111B peptide does not cross-react (RGPGRAFVTI in the epitope region)
. gplGO SIMI primed immune cells could generate a signi£cantly broader speci£city when stimulated with P18 MN or P18RF peptides,
ut not P18 I11B

gpl60(369-375) gpl20(374-380 BRU) PEIVTHS HIV-1 infection human(A2) [Dadaglio (1991)]
e De£ned through blocking CTL activity, and Env deletions

gp160(377-387)  gpl20(377-387) NSGGEFFYSNS human(A2) [Hickling (1990)]
o Peptides recognized by class | restricted CTL can bind to class 1l

gp160(416-424) Env(413-421SF2)  LPCRIKQII HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

e Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

o Four of the six epitopes were highly conserved among B subtype sequences, LPCRIKQII is not conserved

gpl60(557-565)  gp41(557-565 I11B) RAIEAQQHL HIV-1 infection human(B*5101) [Brander & Goulder(2001)]
e C. Brander notes this is a B*5101 epitope
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gp160(557-565)

gp41(557-565 I11IB) RAIEAQQHL HIV-1 infection human(B51) [Sipsas (1997)]

HIV 111B proteins were used to deEne the range of CTL epitopes recognized by 3 lab workers accidentally infected with HIV-1 111B
KAIEAQQHL, a variant found in HIV-1 NY5CG, was also recognized

RAIEAQQHM, a variant found in HIV-1 JRCSF, was also recognized

RAIDAQQHL, a variant found in HIV-1 ETR, was also recognized

RAIKAQQHL, a variant found in HIV-1 CDC42, was also recognized

gp160(700-708)

gp41(705-714) AVLSVVNRV HIV-1 infection human(A2) [Ferris (1999)]
This epitope is processed by a TAP1/2 dependent mechanism

gp160(747-755)

gp41(747-755) RLVNGSLAL HIV-1 infection human(A2) [Parker (1992)]
Studied in the context of HLA-A2 peptide binding

gp160(770-778)

Env(679-777) RLRDLLLIV HIV-1 infection human(A*0201) [Kmieciak (1998)]

CTL responses in six patients to four Env epitopes were studied: D2: LLNATAIAV, 5.3: RLRDLLLIV, D1: KLTPLCVTL, and 4.3:
QMHEDIISL - all have A2 anchor residues

The C terminal epitopes (D2 and 5.3) were highly variable and the variability was considered responsible for limited CTL response,
while D1 and 4.3, N-terminal epitopes, were much more conserved and gave evidence of high levels of CTL response in vitro
Peptides 5.3 and D2 bound to HLA A*0201 with low afEnity and were variable, particularly D2;

gpl160(813-822)

gp41(814-823 LAl) SLLNATDIAV MN rec gp160 human(A*0201) [Dupuis (1995)]

Of two CTL clones, one reacted only with 815-823, the other with 814-823 and 815-823
Noted to be A*0201 in Brander et al., 1999 database

gp160(813-822)

gp41(814-823) SLLNATDIAV HIV-1 infection human(A2) [Kundu (1998b)]

Allogeneic dendritic cells (DCs) were obtained from HLA-identical siblings, pulsed with rgp160 MN or A2-restricted HIV-1 epitope
peptides, and infused monthly into six HIV-infected patients

1/6 showed increased env-specifc CTL and increased lymphoproliferative responses, 2/6 showed increase only in proliferative
responses, and 3/6 showed no change — pulsed DCs were well tolerated

SLLNATDIAV is a conserved HLA-A2 epitope included in this study — 4/6 patients had this sequence as their HIV direct sequence,
and 3 of these had a detectable CTL response — the other two had either the sequence SLFNAIDIAV or SLLNTTDIVV and no
detectable CTL response

CTL demonstrated against peptide-coated target, epitope is naturally processed and enhancible with vaccine
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HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

gpl160(813-822)

Env(814-823 Clade B) SLLNATDIAV HIV-1 MN rgp160  human(A2.1) [Kundu (1998a)]

Ten HIV-1+ HLA A2 asymptomatic individuals were given two courses of HIV-1 MN rgp160 vaccine over a 2 year period

Two hundred and £fty three HIV-1 peptides of 9 or 10 aa possessing the HLA-A2.1 binding motif (Leu at position 2, Val at the C
terminus) were identifed in gp160, of which 25 had a high or intermediate binding afEnity

Eleven peptides were studied that had high HLA-A2 binding afEnity — a CTL response was detected to 9/11 peptides in at least 1
individual

CTL responses after reimmunization may include recall responses — only individuals with vaccine cross-reactive sequences prior to
vaccination showed detectable CTL responses

CTL to overlapping peptides in this region gave a positive response in the greatest number of patients

ALTERNATIVE EPITOPES: LLNATDIAV and LLNATDIAVA — CTL were induced by vaccine in those that had the sequence
SLLNATAIAVA in their own infection, but not in those with: NLLNTIAIAVA or NLFNTTAIAVA or SLLNATAITVA

gp160(814-822)

gp41(815-823 LAI) LLNATDIAV MN rec gp160 human(A2) [Dupuis (1995)]
Of two CTL clones, one reacted only with 815-823, the other with 814-823 and 815-823

gp160(835-843)

Env(834-842 SF2) RAYRAILHI HIV-1 infection human(B*5101) [Tomiyama (1999)]

HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

This peptide could stimulate CTL from one person, however this CTL clone did not recognize B*5101 positive target cells infected
with HIV-1 recombinant vaccinia expressing Env, so it was not conf£rmed that this peptide was a properly processed epitope

Table 5: Nef
HXB2 Location Author Location Sequence Immunogen Species(HLA) References
Nef(136-145) Nef(136-145) PLTFGWCFKL HIV-1 infection human(A2) [Durali (1998)]

e Cross-clade CTL response was studied by determining the CTL activity in seven patients from Bangui, (6 A subtype, and 1 AG

recombinant infections) and one A subtype infection from a person living in France originally from Togo, to different antigens
expressed in vaccinia

Pol reactivity: 8/8 had CTL to A subtype, and 7/8 to B subtype, and HIV-2 Pol was not tested

Gag reactivity: 7/8 reacted with A or B subtype gag, 3/8 with HIV-2 Gag

Nef reactivity: 7/8 reacted with A subtype, and 5/8 with B subtype, none with HIV-2 Nef

Env reactivity: 3/8 reacted with A subtype, 1/8 with B subtype, none with HIV-2 Env

Patient B18 had the greatest breadth and diversity of response, and recognized Gag SLYNTVATL and Nef PLTFGWCFKL
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Table6: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 7: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 8: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 9: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 10: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 11: All Defned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 12: All Defned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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Table 13: All De£ned Epitopes within the 20mer, regardless of HLA type

HXB2 Location

Author Location Sequence Immunogen Species(HLA) References

Integrase(28-36)

Pol(743-751 SF2) LPPVVAKEI HIV-1 infection human(B*5101) [Tomiyama (1999)]

e HLA-B27, -B51, and -B57 are associated with slow progression to AIDS, while HLA-B35, -B8, -B24 are associated with a rapid
progression to AIDS (Nat. Med. 2:405, 1996;Lancet 22:1187, 1986;Hum Immunol 22:73, 1988;Hum Immunol 44:156, 1995)

e 15% of Japanese populations carry HLA-B51 while HLA-B27 and -B57 are detected in less than 0.3%

o Of the 172 HIV-1 peptides with HLA-B*5101 anchor residues, 33 bound to HLA-B*5101, seven of these peptides were reactive with
CTL from 3 B*5101 positive individuals, and six were properly processed

e Four of the six epitopes were highly conserved among B subtype sequences — LPPVVAKEI is highly conserved
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B62

pl/ CTL Map

>
58 B*0201
B%0801 A2, A*0202
5 A2
57 A*0214,A%020]
not B8 A*0205
88 A*0202
A3 A*0201 B8,B60
il A*02 (_ B60
A3 A*3002 B*4001
N B8 AlL
A*0301 ‘ 88
A%03 B*0801 AL
Bu62 . AL A*1101
LETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEA
| | | | |
8oz 60 70 80 90 100
B42
A30,A3.1
A3l A*2402
A3 B8, B60 A*680P
A*0301 _,|B8 B35
Bb7 60 B*3501L
L0300 _Br4001 . A33
A4 LDKIEEEQNKSKKKAQQAAADTGHSNQVSQNY (continues in p24)
& Ab3 110 120 130
A030}L
12402
Bp7
B67 BBS
A3 B3501 ||
MGARASVLS(‘EGELDRWEKl |?LRPGGKKKY|$LKH 1V ASRE‘LERFAVNF"GLI
10 20 30 40 50
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024 CTL Map s

Cw8
C*0802
C*g}802(Cw8)
A2, A*0202 B14, Cw8
B12(B44)
A2 B14
B12
B7,8*8101 CwOLOw02 . B14, CW§
B7 T = — C*0802(Cw8)
Cw*0102,Cy1
B*0702 &4, Cws B7
C*0102(Cwl)
Bp7,B58 | |B53 B53
A26
B57,B*5801, | |B42 B42
A*2601
B57 B*8101 B*8101L
B51 T
B*57p1 B*580] <_ﬂ301 B*530L
B*570B.
B15701 B*4201 B*4201
B51 T
Ab <_ﬂmz B*070p
B1570B
A*2501 B53 B53
B1570[L
Patr-B*0p B58 B54 B52
B57
A *,
(from pl7) BS Lt Ll B18l0L | B*4001 | Bw
A*6802 CW! B14001 B1810] A25
A*2402(from p17 ﬂ) (B44) B*3901 A2
B27 A*2501
B4 B2 A2 B55
PIVQNIQGQUVHQATSPRTLNAWVKVVEEKAFSPEV I PMESALSEGATPQ DLNTMLNTVGGHQAAMQMLKET INEEAAEWDRVHPVHAGRIAPGQNMREPR
| | | | | | |
10 20 30 40 50 60 70 80 90 100
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Patr-B*03
B27
B*2705,B27
B*2705
B*2703
B*27
B27
B21
A33
BR1
Bw62?
BR1
A*2402
B27
A*240p B52
B8 B64
B*080L
Bwp2
B*5701 B*580] B8
B*5201
BS8 B*0801
B62
B57 B8
B*5801 ik ABY
B*57,B*5801 B13501 BR1
A2 B*5701 B8 | | B*150
GSDIAGTTSTLQEQIGWMTNNPPIPVGEIYKRWI ILGLNKIVRMYSPTSI
\ | | | |

110

120

130 140 150

B*5701

B*5301
B*4402,B44
Cw8
B14, B*1402
B14
B*1400 Civ4
B14 B8
A26 or B70 B53 | B*0801
B44,A26 or B70 B44 | B3
B*4402 B44 B51
A*2402 B*440p B*5101
B*1801 B14? B8
! |B71 | \BB B51
LDI RQGPKEF"FRDYVDRFYIfTLRAEQASQI%VKNWMTETLIT\/QNANPDCK'Il'
160 170 180 190 200
88,
__Broson
_,B3 B7
_, BBl ALl
_| 5100
B8 BY
B5L | A11101
1 LKALGPAA'I"LEEMMTACQGlVGGPGHKAR\llL
210 220 230
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pP2p7/plp6 CTL Map

AEAMSQVTN?ATIMMQRGNFRNQRKIVKCTNCGKEGHTABNCRAPRKKG?
10 20 30 40 50

p2 <-

<>
start p2 end p7 start

A2 A2
WKCGKEGHQMKDCTERQAN?LGKIWPSYK?RPCNFLQSR?EPTAPPEES?
60 70 80 90

>
p6 start

100

<>
p7 end pl start p
n

<
1
end

G B
RSGVETTTP?QKQEPIDKE%YPLTSLRSLEGNDPSSQ

110 120 130

p6 end ->

Protease CTL Map

A*7401

A*6802,A*7401,A19

A*6802 . A%6802
PQVTLWQRP%VTIKIGGQL%EALLDTGAD?TVLEEMSLP?RWKPKMIGG‘

10 20 30 40 50

. A*0201 ‘
GGFIKVRQY?QILIEICGH%AIGTVLVGPTPVNIIGRNL%TQIGCTLNF

60 70 80 90
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RT CTL Map

B51
B*5101
broad
AP
B8 A*0P01
. A2, B61 . ! B*0801 ! A10301 .
PISPI ETVPYKLKPGMDGP%VKQWPLTEEI?I KALVEI CTI%MEKEGK 1 SKI|

10 20 30 40 50
. Cwa

_b;(l)ad . A3
GPENPYNTPYFAI KKKDST}|<WRKLVDFREI|_NKRTQDFWE\I/QLG 1 PHPAGLI

60 70 80 90 100

B*5101, B24
PR . VAN
A*0201
Cw4 B51
B34 B*5101
B35
Cw4 A2
’ Civ4 B*3501,B35
_>‘A B*3! OL B*350[L
KKKKSVTVL?VGDAYFSVP%DEDFRKYTAGTIPSINNET?GIRYQYNVL?
110 120 130 140 150

B*0301
A33
A3.1
A3
All
A*[101, A3, A*0301,|A*6801
A*1101
A*0301 A*0201
| B7 | A2, A*0202
B35 A2
B*3501 A*0201
B7 BB5
B7 ’ 5343501 ‘
’ B15101L A*300R ‘ A3
QGWKGSPAIFQSSMTKILEPFRKQNPD IV 1YQYMDDLYVGSDLE IGQHRT
1!30 17|0 15;0 19|0 2(|)0
B44 B57
o B*4001 B*5701, B*5801
A2 B*5701
B A2 B*5701

K1 EELRQHILITRWGLTTPDKll('HQKEPPFLWI\{IGYELHPDKWTVQEI VLPEKD|
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B42

A26

— 5%
B*4201,B42
B*4201
_, B*5701, B*5801 | A3
_B7 A*3002 B35, B51
_B15701 Bw62 B35
_B5701 . B*1501 B*3501
SWTVNDI QKITVGKLNWASQ I| YPGI KVRQL(}KLLRGTKAL'I"EVI PLTEEAI%
260 270 280 290 300
A2, A*0202
A2
A*0201
A*02
_, B35B51 Bw62
35 B*1501 ‘ A*1101
_Br3501 ‘ A*0201 ‘ ‘ ALl
LELAENREI ITKEPVHGVYYI?PSKDL 1AEI (?KQGQGQWTY(? I YQEPFKNLIT
310 320 330 340 350
B*5701 B*5801
B70 ‘ B*5701 ‘ . B
_All A28, A*6802 ‘ ‘ ‘ A13201

TGKYARMRGAHTNDVKQLTEAVQKITTES IV IWGKTPKFKLP IQKETWET
\ [ | \ |
360 370 380 390 400

S —
n A28
B45
A*6802
B35, [B51
B34
B44 B73501
_A*3201 . A2, B35 |, | |A29
WWTEYWQATW I PEWEFVNTFl’PLVKLWYQLI%KEP 1 VGAETI‘:YVDGAAN RE'Il'

410 420 430 440 450

pl5 RNase start <-

A21 BBz
A2 cws
A2 Bl4
KLG KAGYVTI\‘IRGRQKWTL'Il'DTTNQKTEL(?A | YLALQDSC‘SLEVN IVTDS?
460 470 480 490 500
__ B14,B*1402
__Cws, . A*101
B14 A2 B7
YALGI 1 QAQF"DQSESELVN(? 11EQLI KKEI$VYLAWVPAHH(G | GGNEQVDI$
510 520 530 540 550
LVSAGIRKVL

-> p1l5 RNase end

48

DEC 2000



Integrase CTL Map

. B*5101
FLDGI DKAQI?EHEKYHSNWI?AMASDFN LPFl’WAKE 1 VAS(.‘TDKCQLKG EAI\{I

10 20 30 40 50
 A*2402 A*6802

HGQVDCSPG IWQLDCTHLEGKV ILVAVHVASGY I EAEVIPAETGQETAYF
\ | [ \ |

60 70 80 90 100

A*6802
LLKLAGRWPYKTI HTDNGSI\IIFTGATVRAA(FWWAG 1 KQEF(‘B 1 PYNPQSQG\II

110 120 130 140 150

A*1101

—B5

B*5701_>‘
VESMNKELKH( 11 GQVRDQAITZHLKTAVQMA\I/F | HNFKRKGG‘ IGGYSAGER I|
160 170 180 190 200

A2

A*0201
VDIIATDI Q'I"KELQKQ ITK II QNFRVYYRDSlRNPLWKGPA}‘(LLWKGEGAVY

210 220 230 240 250
1QDNSDI KVYPRRKAKI I RI?YGKQMAGDDCIVASRQDED
260 270 280

Rev CTL Map

B*5801

B*5701 ’
MAGRSGDSDIT:EL IRTVRLI IfLLYQSNPPPI\IIPEGTRQARRI\‘IRRRRWRERQFIQ

10 20 30 40 50
cws
B14, Cw8
‘ Al ‘ B14
QIHSISERI ITGTYLGRSAEITVPLQLPPLEFIQLTLDCNEDCC?TSGTQGVGSFI’
60 70 80 20 100
Ql LVESPTVITESGTKE

110
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gple0O CTL Map

B8

—t—

B55
B*5501
Cw7

B*0301

A3.1

A3

A*

0301

A11 and A*6801

A2.1

A2

14

B14

B3p01

e E—
’ B*0801 . Al1 .
MRVKEKYQHITWRWGWRWGTI\{ILLGM LMI CSAl\TEKLWVTVY\‘(G VPVWKEAT'lr
10 20 30 40 50
<- gpl20 start
B38
A*2402 B35, B51
_@55 B35
j 5501 B*3501
B35 A*3501
§> 3501 . B7 .
TLFCASDAK/‘AYDTEVH NVWAl\THACVPTDPI\llPQEVVLVNVTEN FN MWKNDl\lll

60

70

80

90

100

A2.1 A2.1

— A2 ‘ . ‘ A2__||
VEQMHEDI I S‘LWDQSLKPC\I/KLTPLCVSLKCTDLKNDTNTNSSSGRM 1 MI:T
150

110 120 130 140

A2.1
Cw8 A2

Cw*08 ‘ A2
KGEI KNCSFI\‘I ISTSIRG KVQlKEYAFFYKLI? 11PIDN DTTS‘)YKLTSCNTS\{

200

160 170 180 190

A29

A29

A2 ‘ | | A2 . ‘ Cw8 .
ITQACPKVSI‘:EP 1PI HYCAFl’AGFAI LKCNl\llKTFNGTGPC'I"NVSTVQCTH(%

250

210 220 230 240

B35

B*3501

B*0702

|_B*07
B7 . p Ap
IRPVVSTQL%LNGSLAEEEYVIRSVNFTDNAKTIIVQLNTSVEINCTRPN
300

260 270 280 290
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A*2402

A2, AB
A2
All
B7
B7?
B7 B27
B*0702 H-2d
B*07 AP
A2 A*0p01

Patr-B*14

CD4+ CTL

NNTRKRIRI?RGPGRAFVTHGKIGNMRQAWCNISRAKWNNTLKQIASKLR

340

A*2402

310 320 330
Cw4 ||
A29
AP
Cw4
C*0401
B63,B15
B15
B*1516
M‘CTL . A2 | AR
EQFGNNKTI,FKQSSGGDP%IVTHSFNCG?EFFYCNS
360 370 380

TQHF
390

350

NSTWFN STVY
400

A2

A2
Ll AR
A29,A32
A*3201
B15101
DR4 GD4+
AP
. CD4DRA | Mamu A*01
STEGSNNTE?SDTITLPCRHKQIINMWQKYGKAMYAPPI%GQIRCSSNIT
410 420 430 440 450
‘ A2
GLLLTRDGGNSNNESEIFR?GGGDMRDNW?SELYKYKVV%IEPLGVAPT%
460 470 480 490 500

A2,
AKRRVVQRE}‘(RAVG 1 GALFLIGFLGAAGSTl\lﬂGAASMTLTV(‘)ARQLLSG I V?

510 520 530 540 550
gpl120 end <> gp4l start
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B8

om0
B*0801
A*2402
Cw
(_ B27
A*2402
A*2402
A*240P
B14, B*1402
B14
B*1402
B51 B14
B15 DPw4.2
B*5101 — CD4+ CTL(DR41 ‘
QONNLLRAIEAQQHLLQLTVWG IKQLQAR I LAVERYLKDQQLLG IWGCSG
560 570 580 590 600
B35
B*3501
KLI CTTAVPVYNASWSNKSLIT:Q 1 WNHTTWMIT:WDRE 1 NNYTS‘L IHSLI EES(T)
610 620 630 640 650
A2.1
P ST N
. A2.1’_>‘ .hAZ
NQQEKNEQEITLELDKWASL\I}INWFN ITNWLVYYI KLFIM IV(‘EGLVGLR IVFA|\
660 670 680 690 700

A*3002

32
I VIR ‘ A2
VLSI VNRVR(‘QGYSPLSFQTl‘llLPTPRGPDRI?EG | EEEGGESDRDRS | RLVl\ll
710 720 730 740 750
A*6802
ABL
AB
A*3101 A*3002
A*0801 B27
A2.1
| A*2a02 B21 —
A2, ‘ o1 B*2705 ‘
GSLAL |WDD|‘_RSLCLFSYH|$LRDLLL | VTFIQ |VELLGRRGV‘\/EALKYWWNL|T
760 770 780 790 800
A30, B8
D -7
A2 B7
A2.1 BS
A2 B*5101
B7
B*4001 A21
B35
2.1 A*0201 A2
_A300 . B6O . A2 . B*0702
QYWSQELKNS‘AVSLLNATA || AVAEGTDRVlI EVVQGACRAl‘ RHIPRRI RQC|5
810 820 830 840 850
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=, Nef CTL Map

A30, B8

_, B7

_| Bro702 ——
B*0801 ‘
B8 MGG KWSKSSY | GWPTVRERl\flRRAEPAADR\I/GAASRDLEKl-‘iGA | TSSNTAPI\
____B% 10 20 30 40 50
LERILL

-> gp4l end
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TNAACAWLEA‘QEEEEIVGFPYTPQ

60

A*0201

B*0702
. A*1101 o B49
B35 B35
B*3501 B18
A3 B*1801
All B7,B*4101
B35 or C4 B7(B*B101)
A2
B27 B37,B57
N B27
B*0301 B15
A*2402
A3.1l B*5701
A*240P
A3, All, BBS B*3701
B18
A3 Bw62
Bb7
All B*4001 Bw62
B1§
A*0301 B60 B*1501
Al, B8
BB5 B8 B17, B37
] g*57
B7 B*0801 B57
BY
B*0y02 A3l BlL7
B@2
B35 B35 or|C4 B
B17 B1420[
B#3501 B34 B7
BY
BB5 AR Al B8 Al
BY Bwp2 _@FO ‘ B*270 B*5701 B0f0R
o ALl Al B8 IHSQRRQDILDL TQGYFPDXQNYTPGPGVRYPLTFGWCYKLVPVEP
= | | | | |
| 110 120 130 140 150
B1350[L A*1101
BY All
B10Y0R C710802(Cw8)
AL B C*080p
VPLRPMTYKAAVDLSHFLKEKGGLEGL
| | |
70 80 90 100
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[Achour (1996)] A. Achour, F. Bex, P. Hermans, A. Burny, & D. Zagury.

A3 Induction of anti-gp160 cytotoxic T cells cross-reacting with various V3 loop
¢ ’ P18 peptides in human immunode£ciency virus type 1 envelope-immunized

A2, A*0202, A*0201 individuals. J Virol 70:6741-6750, 1996. (Medline: 96386561).
A2 [Alexander-Miller (1996)] M. A. Alexander-Miller, K. C. Parker, T. Tsukui,
B52 C. D. Pendleton, J. E. Coligan, & J. A. Berzofsky. Molecular analysis of
— presentation by HLA-A2.1 of a promiscuously binding V3 loop peptide
B35 or G4 from the HIV-1 Envelope protein to human cytotoxic T lymphocytes. Int

Immunol 8:641-649, 1996. (Medline: 96324787).

[Brander (1996)] C. Brander, G. Corradin, T. Hasler, & W. Pichler. Peptide
i immunization in humans: a combined CD8+/CD4+ T cell-targeted vaccine
B35 restimulates the memory CD4 T cell response but fails to induce cytotoxic
T lymphocytes (CTL). Clin Exp Immunol 105:18-25, 1996. (Medline:
A25 96280772).

A2|A25(Al0 [Brander & Goulder(2001)] C. Brander & P. Goulder. The evolving £eld of
HIV CTL epitope mapping: New approaches to the identi£cation of novel

B35

AL BS epitopes. HIV Molecular Immunology Database pages V-1, 2001. Notes:
A2 This review article in the annual HIV Molecular Immunology Compendium
presents the table of Optimal CTL Epitopes that has been curated by Brander

| AT0201 , Al and others for several years.
DKIEEANKGIT:NTSLLHPVSITHGMDDPEREYLEWRFDSR%FHHVARELHl? [Brander (1995)] C. Brander, W. J. Pichler, & G. Corradin. Identifcation
160 170 180 190 200 of HIV-protein derived CTL epitopes for their potential use as synthetic

vaccine. Clin Exp Immunol 101:107-113, 1995. (Medline: 95347061).
[Dadaglio (1991)] G. Dadaglio, A. Leroux, P. Langlade-Demoyen, E. M.

Al Bahraoui, F. Traincard, R. Fisher, & F. Plata. Epitope recog-
EYEKNC nition of conserved HIV envelope sequences by human cytotoxic

T lymphocytes. J Immunol 147:2302-2309, 1991. (Medline:
92013025) Notes: Using synthetic peptides, six conserved epitopes
on gpl20 Env were identifed, recognized by polyclonal human CTL
in association with HLA-A2 class I. Conserved epitopes: RIQRGP-
GRAFVTIGK, IlIB; LWVTVYYGVPVWKEATTTLFCA; TTSYTLTSC-
NTSVITQACPK; SVEINCTRPNNNTRKSI; PEIVTHS; KNCGGEFFY-
CNS; LPCRIKQFINMWQEVGKAMY; VKIEPLGVAPTKAKRRVVQR.
Control: gag, YKRWIILGLNKIVRMYSPT, HLA B27.

[Dorrell (1999)] L. Dorrell, T. Dong, G. S. Ogg, S. Lister, S. McAdam, T. Ros-
tron, C. Conlon, A. J. McMichael, & S. L. Rowland-Jones. Distinct recog-
nition of non-clade B human immunode£ciency virus type 1 epitopes by
cytotoxic T lymphocytes generated from donors infected in Africa. J Virol
73:1708-14, 1999. (Medline: 99099071).

[Dupuis (1995)] M. Dupuis, S. K. Kundu, & T. C. Merigan. Characterization
of HLA-A*0201-restricted cytotoxic T cell epitopes in conserved regions of
the HIV type 1 gp160 protein. J Immunol 155:2232-2239, 1995. (Medline:
95363191) Notes: Five HLA-A2 HIV-1 seropositive HIV-1 MN rec gp160

55
DEC 2000



vaccinees had their CTL activity assessed using peptides known to bind
with high afEnity to HLA-A*0201. Four of the patients had specifc CTL
activity for a minimum of at least three epitopes, thus the response appears
heterogeneous. One of the four peptides was confrmed to be HLA A2
restricted. Epitopes were highly conserved.

[Durali (1998)] D. Durali, J. Morvan, F. Letourneur, D. Schmitt, N. Guegan,
M. Dalod, S. Saragosti, D. Sicard, J. P. Levy, & E. Gomard. Cross-reactions
between the cytotoxic T-lymphocyte responses of human immunode£ciency
virus-infected African and European patients. J Virol 72:3547-53, 1998.
(Medline: 98216712).

[Ferris (1999)] R. L. Ferris, C. Hall, N. V. Sipsas, J. T. Safrit, A. Trocha,
R. A. Koup, R. P. Johnson, & R. F. Siliciano. Processing of HIV-1 enve-
lope glycoprotein for class I-restricted recognition: dependence on TAP1/2
and mechanisms for cytosolic localization. J Immunol 162:1324-32, 1999.
(Medline: 99138809).

[Garboczi (1992)] D. N. Garboczi, D. T. Hung, & D. C. Wiley. HLA-A2-
peptide complexes: refolding and crystallization of molecules expressed in
Escherichia coli and complexed with single antigenic peptides. Proc Natl
Acad Sci USA 89:3429-3433, 1992. (Medline: 92228799).

[Hickling (1990)] J. K. Hickling, C. M. Fenton, K. Howl and , S. G. Marsh, &
J. B. Rothbard. Peptides recognized by class I restricted T cells also bind
to MHC class Il molecules. International Immunology 2:435-441, 1990.
(Medline: 91197875) Notes: Peptides shown to be presented in the context
of MHC class | proteins by mouse or human CD8+ T lymphocytes could
also bind to HLA-DR molecules on the surface of B lymphoblastoid cell
lines (B-LCL). Four out of £ve class I-restricted T cell determinants bound,
including the HIV-1 gp120 epitope.

[Kmieciak (1998)] D. Kmieciak, I. Bednarek, M. Takiguchi, T. J. Wasik,
J. Bratosiewicz, A. Wierzbicki, H. Teppler, J. Pientka, S. H. Hsu, Y. Kaneko,
& D. Kozbor. The effect of epitope variation on the profle of cytotoxic
T lymphocyte responses to the HIV envelope glycoprotein. Int Immunol
10:1789-99, 1998. (Medline: 99100990).

[Kundu (1998a)] S. K. Kundu, M. Dupuis, A. Sette, E. Celis, F. Dorner,
M. Eibl, & T. C. Merigan. Role of preimmunization virus sequences in
cellular immunity in HIV- infected patients during HIV type 1 MN re-
combinant gp160 immunization. AIDS Res Hum Retroviruses 14:1669-78,
1998a. (Medline: 99085868).

[Kundu (1998b)] S. K. Kundu, E. Engleman, C. Benike, M. H. Shapero,
M. Dupuis, W. C. van Schooten, M. Eibl, & T. C. Merigan. A pilot clinical
trial of HIV antigen-pulsed allogeneic and autologous dendritic cell therapy
in HIV-infected patients. AIDS Res Hum Retroviruses 14:551-60, 1998b.
(Medline: 98252383).

56

[Menendez-Arias (1998)] L. Menendez-Arias, A. Mas, & E. Domingo. Cyto-
toxic T-lymphocyte responses to HIV-1 reverse transcriptase (review). Viral
Immunol 11:167-81, 1998. (Medline: 99203068).

[Parker (1992)] K. C. Parker, M. A. Bednarek, L. K. Hull, U. Utz, B. C. H. J.
Zweerink, W. E. Biddison, & J. E. Coligan. Sequence motifs important for
peptide binding to the human MHC class | molecule, HLA-A2. J Immunol
149, 1992. (Medline: 93056532).

[Rowland-Jones (1998a)] S. Rowland-Jones, T. Dong, P. Krausa, J. Sutton,
H. Newell, K. Ariyoshi, F. Gotch, S. Sabally, T. Corrah, J. Kimani, K. Mac-
Donald, F. Plummer, J. Ndinya-Achola, H. Whittle, & A. McMichael. The
role of cytotoxic T cells in HIV infection. Dev Biol Sand 92:209-14, 1998a.
(Medline:; 98214896) Notes: In this paper CTL response to previously de-
£ned conserved epitopes was found in exposed but uninfected prostitutes in
Nairobi. Subtypes A and D are circulating in this regions, and the reactive
epitopes tended to be conserved. Similarly previous studies in the Gambia
showed that exposed but uninfected prostitutes tended to have B35 presented
CTL epitopes conserved between HIV-1 and HIV-2. It was suggested that
what was special about B35 is simply that it presents epitopes found both in
HIV-1 and HIV-2.

[Rowland-Jones (1998b)] S. L. Rowland-Jones, T. Dong, K. R. Fowke, J. Ki-
mani, P. Krausa, H. Newell, T. Blanchard, K. Ariyoshi, J. Oyugi, E. Ngugi,
J. Bwayo, K. S. MacDonald, A. J. McMichael, & F. A. Plummer. Cyto-
toxic T cell responses to multiple conserved HIV epitopes in HIV- resistant
prostitutes in Nairobi [see comments]. J Clin Invest 102:1758-65, 1998b.
(Medline: 99021675).

[Shankar (1996)] P. Shankar, J. A. Fabry, D. M. Fong, & J. Lieberman. Three
regions of HIV-1 gp160 contain clusters of immunodominant CTL epitopes.
Immunol Lett 52:23-30, 1996. (Medline: 97031490).

[Shiga (1996)] H. Shiga, T. Shioda, H. Tomiyama, Y. Takamiya, S. Oka,
S. Kimura, Y. Yamaguchi, T. Gojoubori, H. G. Rammensee, K. Miwa, &
M. Takiguchi. Identifcation of multiple HIV-1 cytotoxic T cell epitopes
presented by human leukocyte antigen B35 molecule. AIDS10:1075-1083,
1996. (Medline: 97028610).

[Sipsas (1997)] N. V. Sipsas, S. A. Kalams, A. Trocha, S. He, W. A. Blattner,
B. D. Walker, & R. P. Johnson. ldenti£cation of type-speci£c cytotoxic T
lymphocyte responses to homologous viral proteins in laboratory workers
accidentally infected with HIV-1. J Clin Invest 99:752-62, 1997. (Medline:
97197584) Notes: To examine a situation where the autologous strain and
the reference reagents would be the same, the CTL response of three lab
workers accidentally infected with HIV 111B was studied. Both group spe-
cifc and type speci£c epitopes were targets for CTL clones. One subject had
a broadening of CTL response over time, using a broad range of restricting
HLA class I alleles. Characterization of the cytotoxic T lymphocyte (CTL)

DEC 2000



response against HIV-1 has been limited by the use of target cells expressing
viral proteins from laboratory isolates of HIV-1. This approach has favored
identi£cation of group-speciEc CTL responses and precluded assessment
of the extent of type-speci£c CTL responses directed against HIV-1. Using
cells expressing viral proteins from the HIV-1 I1IB strain, we performed a
detailed characterization of HIV-1-specifc CTL response in three labora-
tory workers accidentally infected with HIV-1 I1IB. Eight of the epitopes
identifed were group speci£c, lying in relatively conserved regions of Gag,
reverse transcriptase, and envelope. Three type-speci£c epitopes were iden-
tifed, two of them in highly variable regions of envelope. In longitudinal
studies in one subject, seven different epitopes and £ve different restricting
HLA class | alleles were identifed, with a progressive increase in the number
of CTL epitopes recognized by this subject over time. Our data demonstrate
that type-specifc CTL responses make up a signi£cant proportion of the host
cellular immune response against HIV-1 and that a broadening of epitope
specif£city may occur.

[Tomiyama (1999)] H. Tomiyama, T. Sakaguchi, K. Miwa, S. Oka,
A. lwamoto, Y. Kaneko, & M. Takiguchi. Identi£cation of multiple HIV-1
CTL epitopes presented by HLA-B*5101. Hum Immunol 60:177-86, 1999.
(Medline: 99253871).

[van der Burg (1997)] S. H. van der Burg, M. R. Klein, O. Pontesilli, A. M.
Holwerda, J. Drijfhout, W. M. Kast, F. Miedema, & C. J. M. Melief. HIV-1
reverse transcriptase-speci£c CTL against conserved epitopes do not protect
against progression to AIDS. J Immunol 159:3648-3654, 1997. (Medline:
97461484).

[Zarling (1999)] A. L. Zarling, J. G. Johnson, R. W. Hoffman, & D. R. Lee.
Induction of primary human CD8+ T lymphocyte responses In vitro using
dendritic cells. J Immunol 162:5197-204, 1999. (Medline: 99244883).

57
DEC 2000



